precursor, which demonstrates for the first time the transformation of a Dawson lacunae into a Keggin lacunary building block. Solution analysis of the clusters has been conducted via electrospray ionisation mass spectrometry.
Rearrangement of {a-P 2 W 15 } to {PW 6 (2a)). These anionic units consist of two {a-P 2 W 15 } units each connected by three transition metal atoms to a central {PW 6 } species, creating a bent architecture. Both clusters belong to the C 2v point group and crystallise in the P% 1 space group. For these compounds the bending angle as defined between the phosphorus atoms of the {a-P 2 W 15 } and the phosphorus of the central {PW 6 } unit, is 1451 for 1a and 1411 for 2a. The P-O bond lengths of the central {PW 6 } unit are between 1.51-1.55 Å for 1a and 1.54-1.58 Å for 2a. The M-O bond lengths are between 2.00-2.21 Å for 1a (M = Co) and 2.10-2.29 Å for 2a (M = Mn). The terminal M-O bond lengths are 2.11-2.13 Å for 1a (M = Co) and 2.17-2.19 Å for 2a (M = Mn) which is indicative that these oxygen atoms are water molecules. This is confirmed by bond valence sum (BVS) calculations, which also confirm that all the Co and Mn atoms are in the 2+ oxidation state.
Compounds 1 and 2 were synthesised using Na 12 13 For manganese, this trimer (compound 3, see Fig. 3 ) was observed only a few times in low yield and full characterisation has not been possible due to lack of material. We can thus see that a small pH change can lead to a different set of structures and we deduce that pH control is the most important factor for the synthesis of these compounds. It is worth noting that in all these reactions, the [M 4 (P 2 W 15 ) 2 ] sandwich 14 was also obtained as a by-product, which is expected given that {P 2 W 15 } is not known to reorganise easily. The nature of the synthetic strategy used makes it difficult to follow the reaction using analytical methods that would give an insight into the mechanism. This is because the reaction requires such a large excess of Na 12 [a-P 2 W 15 O 56 ]Á24H 2 O that any in situ analysis was unfeasible due to the super-saturation and turbidity of the reaction mixture.
There are a few examples in the literature that report banana or V-shaped sandwiches, but all of these architectures are based on Keggin building blocks. 15 All of them have the common {XW 6 } unit that hinges both parts of the cluster. An iron substituted species that was published by Mialane et al. is a single molecule magnet. 16 Compounds 1 and 2 are special banana TMSPs because there is no known TMSP structure that contains both an {a-P 2 W 15 } and a {PW 6 6 } unit of matching connectivity in its structure and it is difficult to postulate how this transformation could occur. A possible mechanism would be the initial decomposition of {a-P 2 W 15 } to give free tungstate and then it would assemble in two {W 3 } triads that would react with the {PO 4 } template generating a {PW 6 } unit. 18 In order to investigate the stability of compounds 1 and 2 in solution, electrospray ionisation mass spectrometry (ESI-MS) analysis was conducted. Ionisation for compound 1 was successful and a full spectrum of assignable envelopes was obtained. The ESI-MS spectrum (see Fig. 2, top) shows three envelopes that correspond to the intact cluster. These can be found at the charge values of À6, À7, and À8 at m/z of 1595.5 {Na 3 3 ]Á11H 2 O} (see ESI, † Section 5).
Ionisation was also successful for compound 2 and a full spectrum was obtained (see Fig. 2, bottom) . In this case there are three envelopes that correspond to the intact cluster.
These are found at charge values of À6, À7, and À8 at m/z of 1599.9 {Na 5 Compound 3 is a trimeric structure that consists of a core of nine manganese centres templated by two phosphate units (see Fig. 3 ). This core is encased by three {a-P 2 W 15 } units. The full formula of this compound cannot be given due to a lack of reproducibility and very low yields resulting in a full characterisation not being possible. The formula derived solely from crystallographic analysis is Fig. 2 ESI-MS spectrum collected over 1 minute for compound 1 (top), and compound 2 (bottom). Top: Envelopes corresponding to the full cluster denoted with a purple asterisk. Envelopes corresponding to the {Co 3 P 2 W 15 } species are shown with a pink asterisk. Bottom: Envelopes corresponding to the full cluster denoted with an orange asterisk. Envelopes corresponding to the {Mn 3 Three new compounds containing Dawson fragments have been reported. Two of them also possess the Keggin-type {PW 6 } building block. This has been generated from {a-P 2 W 15 }, an unprecedented transformation which shows that Dawson lacunae may be more versatile than once thought. The {PW 6 } fragment is useful for controlling the shape of a cluster because the lacunary positions are oriented such that an angle is introduced into the architecture. It would be of interest to see if by modifying our synthesis whether multiple {XW 6 } fragments could be trapped within a given architecture and what effect this would have. By better understanding the rearrangement that these building blocks undertake in solution, better design and control of the formation of new clusters, with higher nuclearities and predefined shapes can be achieved.
